ABSTRACT
INTRODUCTION
nnovation is a critical need for all organizations as it adds value and sustains competitive advantage (Baregheh, Rowley, and Sambrook, 2009, p.1323) . Businesses need to innovate to increase performance (McLaughlin, McLaughlin and Preziosi (2004) and as a primary source of wealth creation (de Waal, Maritz, and Shieh, 201). Innovation is a concept that extends to products, processes, and services. There is a necessity for involving personnel in innovation projects for both competitive advantage and human perspective, as ideas and needs drives innovation.
Given its critical function, innovation should be a readily identified concept that has a generally accepted definition. Flight, Allaway, Kim and D'Souza (2011) state that ability to measure how individuals perceive innovation is important for identifying problems related to success. Baregheh, et al. (2009) , identified over 60 unique definitions of innovation collected from disciplines such as management, economics, technology, knowledge management and marketing. Given that innovation is a key ingredient for success, is there a simple but effective method of understanding innovation from an individual perspective? In addition, many definitions of innovation exist at the managerial, technical, and functional level. Finally, is there a difference between individual perceptions of innovation across demographic categorizations of gender, job function, and age (generational cohort)?
The authors will attempt to answer these questions. The first section will explore a possible definition of innovation generated from an individual's perception. The second section presents how the research has advanced on this topic. Finally, an exploratory and descriptive analysis compares and contrasts individual perceptions of innovation, from a relatively homogeneous sample of Latino Americans employed within multiple companies of the IT industry.
UNDERSTANDING THE DEFINITION OF INNOVATION
Although there are many specific definitions of innovation, a central theme prevails that describes innovation as something new or unique (product or service) (Baregheh, et al., 2009 ). An invention is the common result of the innovation process. From a historical perspective, Thompson (1965, p. 2) defines innovation as, "the generation, acceptance, and implementation of new ideas, processes products and services." A more recent definition by Wang, et al., states that innovation is "conceptually a process that begins with a novel idea and concludes with market introduction" (2010, p. 767). Therefore, innovation begins with a new idea and ends with a marketable product or service. Yet, in reality, innovation is more than new ideas; it is new technology, new ways of operating, and new paradigms of management. According to Baregheh, et. al. (2009) , definitions of innovation today contains elements that overlap and often seem contradictory. This leads to "a situation in which there is no clear and authoritative definition of innovation" (Baregheh, et al., 2009 (Baregheh, et al., , p. 1324 ). Yet, innovation occurs when humans employ a creative process to meet a particular need: innovation begins at a very human level.
Definitions for innovation range from those related to organizational innovation to technical and individual perceptions of innovation. It is understandable that the definitions of innovation are content specific. In order to clarify a definition of innovation that will relate to an individual's perception, the authors decided to examine the "means of innovation" (Baregheh et al., 2009 (Baregheh et al., , p. 1334 ; that is, understanding how innovation "transforms ideas into new, improved or changed entities" (Baregheh, et al., 2009 (Baregheh, et al., , p. 1334 ). This understanding brings innovation to an individual perspective. Spence (1994) defines innovation as something that has never previously existed. Conversely, it could be something quite new to our own personal situation or capable of having a fresh use at the time we become aware of it (p.25). This definition incorporates an understanding of innovation viewed from a human perspective.
A more precise way of understanding innovation comes from the work of Zhuang (1995) and Zhuang, Williamson, and Carter (1999) , whose definition clarifies innovation to mean one or all of the following:
1.
An invention, i.e, creation of something entirely new; 2.
An improvement, i.e., a refinement of what has been developed; 3.
The diffusion or adoption of innovation developed elsewhere (Zhuang, et al., 1999) p. 58).
Innovation is a multi-faceted process, not a single or discrete act (Baregheh, et al., 2009 , p. 1334) involving people, process and technology. Therefore, an understanding of innovation should be specific to the intent of the desired outcome. In fact, its multi-faceted, multi-dimensional set of characteristics precludes a "one size fits all" approach. Innovation is, in fact, outcome dependent (Zhuang, 1995) and the definition should reflect this. That is, the desired outcome (for example, a new technology) generates its own definition. Add to this how individuals perceive innovation and one could create a definition for every innovation product, process, or service. Therefore, searching for a more unified approach to understanding innovation begins with the individual.
INDIVIDUAL PERCEPTIONS OF INNOVATION
Searching for a more unified definition of innovation begins with how individuals perceive innovation. The dynamics of innovation evolve around creativity, change, and improvement (given that much of recognized innovation is about making something better) (Zhuang, 1995) . All three dynamic characteristics define innovation from a human perspective. An individual's ability to innovate is based on their knowledge, skills, and attitude (Zhuang, 1995, p. 15) . They bring together these characteristics to initialize the innovation process. Zhuang (1995) created a10-item survey that measured how individuals understand innovation; what does innovation mean to each individual. Individuals evaluated each conceptual statement of innovation with their level of agreement or disagreement using a five-point Likert scale. A comparison of average responses for each question resulted in no identified statistical differences (Zhuang, 1995) . Zhuang did encounter a diversity of responses, as exhibited in his pilot study (1995) , causing the averages to test as insignificant. Zhuang (1995) found that the 10 statement means responses were indistinguishable. Given these results, Zhuang did not pursue any further, more sophisticated analysis.
The result of Zhuang's (1995) study did indicate an outcome dependency for understanding innovation. In practical terms, people understand an innovation when they see or experience it. Zhuang's (1995) pilot study results led this researcher to the belief that individuals perceptions varied too greatly to validate the three-dimensional properties of innovation. Individual perceptions varied too greatly to justify statistical differences between the three elements of innovation. However, the perspective was to remain strictly at the individual level.
Given the recent literature on creativity and innovation, Chang, (2011); Girota, Terwiesch, and Ulrich ( 2010); Badke-Schaubm Goldschmidt, and Meijer, (2010); DeCusatis (2008) the emphasis has been on team performance rather than the individual. Creativity and innovation come from human knowledge and experience. Determining how individuals understand the concept of innovation would seem paramount before embarking on defining creative concepts and thinking. Rogers' Diffusion of Innovation Theory, "is a useful systemic framework to describe either adoption or non-adoption of new technology" (MacVaugh and Schiavone, 2010, p. 197). Adoption or slow adoption of any innovation may be due to social issues (McVaugh and Schiavone, 2010) which have a strong human component. Thus, the individual controls much of the success of an innovation project. Innovation flourishes when organizations appreciate their employees and place them in a supportive and creative environment (Zhuang, et al. (1999) . 
ADVANCING THE RESEARCH
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SELECTION OF SAMPLE
The primary author's familiarity with American Latino's and the IT Industry was the reason for choosing this population. Recent studies (Raffo, Lhuillery, and Miotti, 2008 ) that Latin American countries are more capable of transforming R&D resources into innovation. In addition, the Raffo, et.al, (2008) study indicates that similarity exists between individuals with this ethnic background. Two reasons exist for choosing this group: 1. The IT Industry is a frequent generator of innovations, including those with a short life cycle; 2. Latino American's are a relatively homogeneous group that share many common perceptions and expectations.
DATA ANALYSIS
For this analysis, the authors chose only Zhuang's survey items (Appendix A) that describe how an individual understands innovation. Hypothesis testing will determine if there is a difference between the mean response for each statement as well as a test of homogeneity of variance of the responses to determine variability of the responses.
Ho1:
There is no mean difference between the ten survey statement responses.
Ha1: There is a mean difference between the ten survey statement responses.
To test the 10-survey response means, the authors chose an Analysis of Variance (ANOVA) technique at the 95% confidence level. The IBM SPSS 19 software performed all the statistical analysis. http://www.cluteinstitute.com/ © 2012 The Clute Institute Table I .
These results and a statistically significant test of homogeneity of variances verify that individual responses vary when assessing different elements (meanings) of innovation. The authors conducted homogeneity of variance test at the 95% confidence level, as indicated in Table II .
Ho2: There are no differences in the variances between the 10 survey statement responses.
Ha2: There is a difference between the variances for the 10 survey statement responses. Figure I . Outliers are the reason for the lack of homogeneity of variance, but these represent true responses and as such are included in the analysis. Figure I displays the overall box-plots (with outliers) for all 10 questions. The data exhibits both diversity and similarity of response between the 10 questions, reinforcing that individual perceptions do vary. As Zhuang (1995; 1999) predicted, there is a great deal of variation in the response, but the presence of statistically significant mean difference in the statements suggests further analysis. The purpose of the additional analysis is to determine if innovation consists of three unique components as the Zhuang (1995) definition suggests.
Figure I: Box-plots of Survey Responses for each question
Source: Project Impact
The first set of techniques applied was factor analysis. "Factor analysis condenses (summarizes) information contained in number of original variables into a smaller set of new, composite dimensions or factors For this study, factor analysis will determine if the Zhuang (1995 Zhuang ( , 1999 ) three dimensions of an individual's understanding of innovation remains intact. Therefore, will the survey statements factor into a set of independent concepts (constructs) following the Zhuang dimensions? Second, will the factors explain a large portion of the extraneous variation, and thus considered as true descriptors of innovation at an individual level?
Following the direction and recommendations of Churchill (1979) , the authors conducted additional analysis on validity and reliability of the Zhuang survey instrument. A factor analysis enables the researcher to determine what concepts come forth from the survey statements and whether these concepts are independent of one another. Factor analysis has three critical assumptions: normality of the data, linearity, and conceptual linkages (Hair, et al., 1995) . The most important assumption is that a conceptual linkage exists. Given the large sample size, linearity of response, and definite conceptual linkages between the statements, the technique meets the requirements of the research intent. Given the need for uncorrelated (unique) factors, Varimax Rotation of the entire 781 survey responses yielded the following information. Results identified three independent factors (constructs) describing 57% of the total explained variation. Table III lists the factors and 10 statement (a-j) alignments. Zhuang (1995; 1999) results, a three-factor solution compares well with the definition of individual innovation except for slight differences in the naming conventions and probable statement alignment (new or something new) is a third factor rather than a first factor, as proposed by Zhuang (1995; 1999) . However, the fact that the data only describes 57% of the explained variation is significant. For the social sciences, 60% or less explained variation is satisfactory (Hair, et al., 1995) . Although the data meets these criteria, a more detailed analysis of the data (identifying characteristics of individuals) could reveal a better-developed relationship. Additionally, the Kaiser-Meyer-Olkin measure of sample adequacy (.764 -a very adequate result) and Bartlett's test of sphericity are statistically significant (p<.001), confirming correlations among the 10 survey statements. Finally, an alpha reliability estimate of .675 verifies a small amount of inconsistency in the data, but proves acceptable as a measure of overall survey reliability. To confirm the factor model, the authors used a split sample analysis (Hair, et al., 1995) . For the split sample method, only statement "e" (Appendix A) moves from Factor 1 to Factor 2; it does not influence the naming convention; and the explained variation (57.5%) and; as with the full sample, the KeiserMeyer-Olkin and Bartlett's tests are significant and nearly equal to the original values. This confirms the general association of statements to factors.
Further Analysis
Often in situations where the factor analysis does not provide complete results, statisticians recommend examining the data in finer detail. One such method, "Q factor analysis" bases the analysis on distinguishing individual respondent characteristics, such as demographic variables (Hair, et al., 1995) . Selecting demographic variables provides a method of selecting the data to include only the identified classification. In general, demographic variables such gender, age, position, function, etc. help to identify a more homogeneous group. These groups would more than likely contain like-minded individuals who would perceive innovation in a similar manner. The authors used three demographic characteristics (gender, function and age as identified by Generation) to examine the survey statements and responses.
No pronounced gender differences exist between the three identified constructs associated with the factor analysis. Both analyses describe approximately 58% of the explained variation, have acceptable Keseir-MeyerOlkin (.74 versus .75) statistics, with Bartlett's test of sphericity statistically significant (p<.001). The only http://www.cluteinstitute.com/ © 2012 The Clute Institute difference is that statement "c" (improving something that already exists) aligns with factor 2 for Male respondents. Both genders can identify three unique and specific elements of innovation. Even though only one statement varied between the genders, further analysis separates gender related effects.
The second demographic variable was job function. The authors subdivided this variable into two groupsthose who identified themselves as holding a technical position and those who did not. Traditionally, creativity and innovation were associated with R&D, IT and engineering departments. Recent thinking suggests that innovation must occur at all levels in the organization, unleashing employee creativity (Dobni, 2008) . Therefore, we sorted the data by gender for technical from non-technical people to determine if perceptions were distinctive.
From the original data source and subsequent classifications, the authors conducted an ANOVA test of factor means to determine statistical significance at the 95% confidence level, as described in Table IV . 
Ha3: at least one Factor mean is different
To test the hypothesis for the original source data, the authors selected an ANOVA analysis. For Latino females with a non-technical job function, respondents scored Factor 1 as those statements that they most agree with regarding their understanding of innovation. Statistical differences exist between the statements that constitute each factor (differences between Factor 1 and Factors 2 and 3). Source: Project Impact Slight differences exist between technical and non-technical females, as indicated in Table V who participated in the study, both in the alignment of statements to a particular factor and with the naming convention. The means for Factor 3 are essentially identical for all the Female data. Factor 1 means are quite close except for statement "e" that aligns with Factor 2 for female non-technical personnel. Again, statistical differences exist between Factor 1 and Factors 2 and 3. A great deal of consistency does exist between the Latino female data for technical and non-technical workers. Given the reduction in the expected overall percentage of explained variation, other classifying or categorizing variables may provide more detail and a better fit of the factors to the data.
As this is exploratory, naming the factors is less important than observing how statements align. The three factors do align well with the Zhuang (1995 Zhuang ( , 1999 perspective (definition of innovation), verifying that innovation is a multidimensional construct. Of course, explained variation is still below desired limits (approximately 70%), but meets guidelines for social research. The lower than desired explained variation could suggest that other variables (classifications) may be influential to the analysis or that sample sizes are an issue when categorizing the data. The similarities between job function are greater than expected. For the women surveyed, differences in perceptions are small when segregating for technical versus non-technical. Reliability statistics (Coefficient Alpha) confirm a moderate consistency of response.
For male respondents, a very different pattern emerges, as indicated in Table VI and Table VII . Technical individuals understand that innovation occurs when identifying the best new ideas, and/or best people, while Nontechnical males want to attract the best people or improve those that are available internally. As with the Female data, when statements "i" and "j" are scored, the average agreement is much higher. Again, statements "a" and "b" align together, but with a smaller average agreement level than Factor 1. For the males, statements "a "and "b", "i" and "j", and "c" and "d", are scored similarly. This only reinforces that an understanding of innovation is truly multi-dimensional. Source: Project Impact
Examined in the context of agreement scoring there is a possible perceptual divide between men and women in different job functions. Of course, the results are exploratory not confirmatory. The message for practitioners is that managers or leaders of any organization should expect differences in individual perceptions and the consequences that follow because of these differences. This begins to confirm the assertion that individual perceptions of innovation vary among specific demographic groups. Migliore (2011) found that occupational job categories show a high degree of individualism. Individualism is Hofstede's cultural variable (Minkov and Hofstede, 2011, p. 12) that defines the relationship between the individual and the group that in this case is the functional position. Given the dimensionality of innovation, different understandings of innovation could become an obstacle for group alignment. Certainly differing perceptions between individuals result in miscommunication, inefficiency, and lost opportunity.
Finally, the authors applied the last demographic variable, age, classified by Generational labels Gen Y, Gen X, Baby Boomers. (Gen Y-ages between 18-30 years old; Gen X -31-44; Baby Boomers -45 and older. "Putting a group of strangers together, side-by-side is bound to cause conflict; now mix individuals from different generation and watch the conflict multiply" (Houlihan, 2007, p. 10) . According to Kapoor and Solomon (2011) , employers must identify separate characteristics of each generation (p. 308) and use these unique characteristics to improve diversity and create a productive work environment. One such characteristic that has been widely researched is that of generational differences. Differences in attitudes, values, and work styles characterize the generations (Piktialis, 2004, p.38) . Each generation brings in a difference in their modalities of communication (Glass, 2007) Baby Boomers prefer face-to-face contact and Gen Y is comfortable with e-mails, instant messaging and texting. Generations could have difficulty expressing their perceptions of innovation, thus increasing efforts of management to align perceptions to a common understanding.
Therefore, generational differences between gender and function provide further evidence that differences in perceptions exist and like groups share a similar understanding of innovation. Before examining this level of detail, the authors generated a hypothesis to test if the three-way interaction of gender, function, and generation is significant. If the interaction tests to be statistically significant, then a separate evaluation of generational differences (as a standalone variable) is warranted. The dependent variable is each of the 10-statement response and the independent variable is the gender, functional and the generational interaction. http://www.cluteinstitute.com/ © 2012 The Clute Institute Ho3: There is no difference between the interaction of gender, function and generation and the 10 survey statement mean responses.
Ha3: There is a difference between the interaction of gender, function and generation and the 10 survey statement mean responses. A multivariate ANOVA of the 10 questions and the 3 characteristics of gender, function, and generation tested to be statistically significant at the 95% confidence level. This analysis, as confirmed in Table VIII) confirms that the interaction categorizes individuals by gender, function and generational cohort is statistically significant. The practical significance is that individuals do vary in their understanding of innovation, and that certain groups share similar perceptions. Appendices B-E contains a summary of the Factor Analysis for the three-way interaction results by generation. Appendices B -E detail gender by function and by generation. Mean response scores for each factor use an ANOVA technique to compare differences. The most surprising result is the difference in statement alignment for Gen Y. The rapid adoption of technology may explain how Generation Y understands innovation and the fact that improvements or changes are interchangeable with new inventions. The older generations seem to favor the three-element model more effectively. Appendix F summarizes the results. Further study needs to explain these differences.
Normally, a three-way interaction has limited predictive influence except for the fact that the demographic categories do test to be dependent on one another. This is a significant result, in that individual perceptions may align with a person's gender, functional background (technical versus non-technical) and/or generational cohort. The three-way interaction demonstrates how perceptions vary, especially between generations and how complicated and confounding it is to reach a level of understanding between individuals. Yet, many continue to believe that innovation is simply a new idea or invention; they do not understand its complexity. Misunderstanding the dimensionality of innovation could result in failed attempts and less than desired results. Realizing its implications from an individual perspective, selecting individuals with a similar understanding of innovation would improve alignment to project objectives and both efficiency and effectiveness.
CONCLUSION
Innovation, as understood by the sample of individuals in an innovation-intensive industry, is a multidimensional construct. The data identified three distinctive dimensions of innovation. With some variation, patterns emerged for understanding innovation from a group of individuals who are familiar with rapid changes and new technology in their industry. The results highlight that understanding how individuals perceive innovation is not one-dimensional or simple. Definitions that limit innovation to creative activity, novel ideas or inventions severely restrict its meaning and its overall effectiveness. Even well intentioned organizations have reported that innovation efforts, when focused on the more traditional approach of idea generation as innovation, have succeeded only 10% of the time after 3 years (Dahl, Lawrence, and Pierce, 2011). Rather, expanding innovation efforts beyond ideas and novel improvements to strategies such as Lean Six Sigma or Change Management practices produce truly innovative outcomes. Ignoring the dimensionality of innovation reduces its overall influence and success. Realizing that innovation begins at the human level is critical for success. Innovation is difficult to accomplish unless its proponents can convince others to support their activities (Shane, 1994, p. 30) . Aligning how individuals understand innovation is a key to their support and commitment. According to Gee and Gee (2011) , every person has influence on his/her organization through their actions and behaviors. If everyone perceives innovation in a slightly different manner and no alignment of perceptions occurs, innovation efforts will produce little or no success. Innovation teams, which have been a catalyst for innovation projects (DeCusatis, 2008) have experienced problems when participants lack a clear and cohesive understanding of innovation. Although this study examined a relatively cohesive group, all within the same industry, validating differences in individual perceptions across a set of standard demographic characteristics. Multiply this affect with the global workforce that brings with it a set of diverse understandings, beliefs and value systems that all affect innovation (Caraballo, et al., 2011) . Isolated or discrete events do not foster innovation, but rather a series of activities aligned with a unified purpose do foster innovation. Given its expanded definition, innovation's role is more organic than directed within the organization. Perceptions of innovation need alignment or a method devised to select individuals with a similar understanding of innovation.
LIMITATIONS
As with any exploratory study, limitations exist due to the identified population and sample. The authors chose a target population of Latino Americans, associated with numerous businesses within the IT industry, as an industry associated with constant innovations (new products and new technology). Respondents were expected to have a more refined and distinctive understanding of innovation. The results are not transferable to all individuals, but would be common to those who experience innovation on a more frequent basis. The research demonstrated that innovation understand by individuals, shares both common and complex components. In addition, as with all surveys, outliers may affect calculations of the mean. In this case, we accept the outliers as demonstrations that an individuals' understanding does not fit a prescribed set of definitions and that the variance in response is natural and expected.
RECOMMENDATIONS
We recommend further research on understanding innovation from a more diverse group of individuals. Given the diversity of response and presence of outliers in the data, we would recommend a revised survey that creates three specific groups of statements related to the concepts of "new, improved and change" to verify that these are, in fact, the three constructs that define innovation. Those responsible for conducting or managing innovation should value the perceptions of all team members, as well as be aware that a single definition may not apply to every project deemed innovative. Aligning individuals with similar perceptions will increase productivity and overall innovation project success.
